Safety and Efficacy of Repeated Bone Marrow Mononuclear Cell Therapy in Patients with Critical Limb Ischemia in a Pilot Randomized Controlled Trial.
Critical limb ischemia is a manifestation of peripheral arterial disease characterized by insufficient arterial blood flow for maintaining tissue viability in the lower extremities. Therapeutic angiogenesis is used for peripheral arterial disease patients who are not candidates for surgical revascularization or radiological intervention. There is accumulating evidence for the beneficial impact of autologous bone marrow mononuclear cell transplantation for treatment of critical limb ischemia in humans. This study aims to investigate the safety and efficacy of repeated bone marrow mononuclear cell injections in comparison with a single bone marrow mononuclear cell injection in critical limb ischemia patients. Patients with critical limb ischemia (n = 22) were randomized (http://clinicaltrials.gov/ct2 show/NCT01480414) to receive either a single (n = 11) or four (n = 11) intramuscular injections of bone marrow mononuclear cells as a cell therapy product. There were no reported adverse events during the 24-week follow-up period after cell delivery. Efficacy assessment indicated that after cell injections, there was significant improvement in Ankle-Brachial Index, Visual Analog Scale, pain-free walking distance, and Wagner stage as well as reduction in ulcer size. There was no significant difference between the two groups in terms of clinical parameters. However, by the 24th week the pain-free walking distance improved significantly in the group who received four injections of cells. Favorable clinical outcomes strongly indicate the long-term benefit of bone marrow mononuclear cell transplantation, either as one or several injections, for retrieval from critical limb ischemia. Repeated cell injections have shown increased improvement of pain-free walking distance in patients. These findings warrant further exploration in later-phase clinical trials with repeated injections.